
90 Dengue Bulletin � Vol 29, 2005

Clinical and Laboratory Abnormalities due to Dengue in Chinldren in Mumbai

Clinical and Laboratory Abnormalities due to Dengue in
Hospitalized Children in Mumbai in 2004

Ira Shah!!!!! and Bhushan Katira

Department of Paediatrics, B.J. Wadia Hospital for Children, Parel, Mumbai 400 012, India

Abstract

The clinical and laboratory parameters of dengue in children, along with predictive markers of dengue
shock syndrome (DSS), were studied in Mumbai in 2003. In 2004, there was again a resurgence of
dengue in Mumbai and a prospective study of children admitted in hospital was undertaken to determine
the clinical and laboratory features of dengue, with specific features in order of severity of the disease,
viz. dengue fever (DF), dengue haemorrhagic fever (DHF), dengue shock syndrome (DSS) and dengue
hepatitis. A total of 69 suspected dengue cases were tested for dengue IgM capture ELISA, of which 34
patients tested positive. The common clinical and laboratory features seen were: fever,
thrombocytopenia, elevated serum transaminases, elevated partial thromboplastin time (PTT),
hypotension, vomiting, haemoconcentration, leukopenia and hepatomegaly. Patients with DSS had
shorter duration of fever, leukopenia, significantly deranged PTT, elevated SGOT and longer recovery
period. All patients with DSS required ionotropic support. Only one patient died due to refractory
shock, with the case-fatality rate of DSS being 7.1%. Thus, we conclude that appropriate investigations,
strict monitoring and prompt supportive management can reduce mortality in dengue. A watch for
predictive markers of DSS, if promptly treated, can reduce the mortality.
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Introduction

Dengue is a mosquito-borne infection which,
in recent years, has become a world-wide
public health concern. Dengue is now endemic
in more than 100 countries and the South-East
Asia and the Western Pacific regions are most
seriously affected[1]. Aedes aegypti, the
mosquito vector, has proliferated in most areas
of urban development, water storage areas and
areas with inadequate waste disposal services.
Epidemics are commonly associated with rainy
season. Dengue usually leads to three types
of clinical manifestations � dengue fever (DF),
characterized by flu-like illness; dengue

haemorrhagic fever (DHF), characterized by
high fever, haemorrhagic phenomena,
thrombocytopenia and circulatory failure, and
dengue shock syndrome (DSS), characterized
by shock. Without proper treatment, the DHF
case-fatality rate can exceed 20% and, with
effective treatment, can be reduced to less
than 1%[1]. In India, dengue has seen a
resurgence in recent times[2,3]. In Mumbai, in
2003, we had reported an outbreak of dengue
and also determined the predictive markers for
DSS. In 2004, again in the post-monsoon
season, we had a resurgence of dengue and
we undertook a hospital-based study in
children, apparently suffering from dengue, to
determine the clinical and laboratory
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parameters of dengue and DSS. Attempts were
also made to determine additional factors for
early identification of the severity of the disease
for prompt supportive management.

Materials and Methods

This prospective study was carried out at B.J.
Wadia Hospital for Children in Mumbai during
September-October 2004. Children residing in
Mumbai who were admitted in the paediatric
wards with clinical suspicion of dengue were
included in the study. A total of 69 children
who presented with clinical features of fever,
vomiting , bleeding manifestations,
erythematous rash, hypotension and/or
hepatomegaly and laboratory parameters of
thrombocytopenia, elevated liver enzymes
and/or deranged Prothrombin Time (PT) and
Partial Thromboplastin Time (PTT) were
registered as probable cases of dengue. A
detailed history and physical examination was
done. All patients were tested for dengue by
IgM capture ELISA test[4] after 5�6 days of fever.
A titre of more than 1.2 OD units was
considered as positive. All patients with
negative dengue IgM antibodies were excluded
from the study. Dengue virus isolation, PCR
analysis or serotype analysis could not be done
due to non-availability of the facility. Also,
dengue IgG titres could not be done due to
high cost. Other infections such as
leptospirosis, enteric fever, sepsis and malaria
were screened for by doing serological tests,
Widal test, blood culture and peripheral smear
examination along with OptiMAL® test
respectively. Cases that tested positive for
dengue IgM antibodies were classified into
dengue fever, dengue haemorrhagic fever and
dengue shock syndrome as per WHO criteria[1].
Dengue hepatitis was diagnosed as isolated
hepatomegaly with raised liver transaminases
with/without fever, and thrombocytopenia with
negative viral hepatic markers. Viral hepatitis

markers for hepatitis A, B, C, and E were done
in patients presenting with hepatitis.

Other laboratory investigations included
haemoglobin, total and differential leukocyte
count, platelet count, PT, PTT, liver
transaminases, renal function tests and X-ray
Chest. Haemoconcentration was determined
when the haemoglobin at presentation was more
than 20% above that at recovery. A leukocyte
count below 4000/cumm was considered to be
low and thrombocytopenia was diagnosed when
the platelet count was below 150 000/cumm.
Prolonged PT was confirmed when PT was two
seconds more than control and prolonged PTT
was diagnosed when PTT was nine seconds more
than the control. A serum alanine
aminotransferase (ALT or SGOT) more than 40
IU/L and serum aspartrate aminotransferase (AST
or SGPT) more than 25 IU/L were considered
elevated. Ultrasonography of abdomen and
echocardiography were done as and when clinical
suspicion of ascitis or myocardial dysfunction
arose respectively. Patients were followed up
and laboratory as well as clinical parameters were
monitored till recovery occurred.

The clinical manifestations and laboratory
findings in each group of illness were compared
using the chi-square test for proportions and
analysis of variance (ANOVA-1 way) for
continuous data. The statistical package used
was ANALYSE-TT General Statistics Version 1.68
(statistical software for Microsoft Excel). The
predominant clinical and laboratory features in
each group were determined and studied for
their statistical significance.

Results

Of the 69 suspected cases of dengue, 34 cases
tested positive for Dengue IgM during the study
period. There was an equal distribution of
patients from the slums and those from built-
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up urban areas. The mean age of presentation
was 6.1 years, with median age being 6 years.
Patients ranged in the age group from 6 months
to 11 years. The most common clinical
manifestation was fever seen in all 34 (100%)
patients. The mean duration of fever was 6.38
days with the median of 4 days. Nineteen
patients (55.9%) had hypotension whereas 17
patients (50%) had vomiting. Hepatomegaly
was seen in 16 patients (47.1%) and bleeding
tendencies in the form of melaena and
haematemesis were seen in 13 patients
(38.2%). Six patients (17.6%) also had
splenomegaly. Five patients each (14.7%) had
erythematous rash and congestive cardiac
failure (CCF). Two patients (5.9%) had
bradycardia (Figure 1 and Table 1a). No patient

had icterus, altered sensorium, paralytic ileus,
ascitis or serositis.

Figure 1. Clinical abnormalities in dengue

Table 1a. Clinical profile of dengue

Laboratory investigations revealed
thrombocytopenia in 27 (79.4%) patients,
elevated SGPT in 25 patients (73.5%), elevated
SGOT in 23 patients (67.6%) and elevated PTT
in 19 patients (55.9%). Seventeen patients
(50%) had haemoconcentration, 16 patients
(47.1%) had leukopenia and 7 patients (24.1%)
had elevated PT. Seven patients out of 10 tested
(20.6%) had echocardiographic abnormalities
in the form of left ventricular dysfunction in
six and hypercontractility of left ventricle in one
patient (Figure 2). No patient had any evidence
of serositis, renal dysfunction or pneumonia.

The other laboratory abnormalities are listed
in Table 1b.

Thirty-three patients (97.1%) recovered
after an average duration of 7.7 days and 1
patient (2.9%) died after 5 days of illness due
to refractory shock. Ten patients (29.4%)
required fresh frozen plasma, 9 patients (26.5%)
required platelet transfusion and 4 patients
(11.8%) required blood transfusion. Fourteen
patients (41.2%) required ionotropes for shock
for an average duration of 4.9 days. Five patients
(14.7%) also had a co-infection with
Plasmodium vivax.
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Of the 34 dengue positive cases, 14
patients (41.2%) had DSS, 10 patients (29.4%)
had DHF, 6 patients (17.6%) had DF and 4
patients (11.8%) had dengue hepatitis. Fever
was of longer duration in dengue hepatitis
(Mean = 13.3 ± 11.1 days) and DF (Mean =
9.8 days) as compared to DHF (Mean = 4.9
± 2.0 days) and DSS (Mean = 4.0 ± 2.0 days),
which was statistically significant (P=0.04).
Bleeding was seen in 6 patients with DHF
(60%) and 7 patients (50%) with DSS, and none
was seen in patients with DF or dengue hepatitis
(P=0.02). Other clinical parameters are
analysed in various groups in Table 2.

Among the laboratory parameters,
leukocytosis was seen in patients with dengue
hepatitis (Mean = 16 300 ± 5165 cells/
cumm) and leukocyte count was lowest in
patients with DSS (Mean = 4021 ± 1618
cells/cumm), compared to patients with DF
(6983 ± 2851 cells/cumm) and DHF (Mean
= 7940 cells/cumm), which was statistically
significant (P = 0.002). PTT was maximally
deranged in DSS (62.6 ± 27.9 sec) as
compared to other groups, which was
statistically significant (P = 0.04). Elevated
SGOT was more common in patients with DSS

Figure 2. Laboratory abnormalities
in dengue

Table 1b. Laboratory profile of dengue

(92.9%) as compared to other groups, which
is statistically significant (P = 0.01). Elevated
SGPT was seen in 100% of patients with
dengue hepatitis, 85.7% of patients with DSS,
80% patients with DHF and 16.6% of patients
with DF, which is statistically significant (P =
0.005). Other laboratory parameters analysed
are depicted in Table 3.

Recovery was fastest in patients with DF
(Mean = 4.8 days) and longest in patients with
DSS (Mean = 9.8 days), which was statistically
significant (P = 0.03).
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Table 2. Clinical parameters in DF, DHF, DSS and dengue hepatitis

Table 3. Laboratory parameters in DF, DHF, DSS and dengue hepatitis
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Discussion

Dengue infection, from being a sporadic illness,
has now become a regular post-monsoon
feature in Mumbai. We had reported an
epidemic of dengue in the year 2003[2].
Involvement of children and increase in the
frequency of the epidemic are indicators of
higher incidence of this infection[1]. In the
present study, the average age of presentation
was 6.1 years, which suggests that the
endemicity of dengue fever is on the rise in
Mumbai. Fever, hypotension, vomiting ,
hepatomegaly, thrombocytopenia, elevated
liver transaminases and deranged PTT were the
common clinical and laboratory features in
2004, which were similar to that seen in
2003[2]. However, in 2004, we found that
47.1% of the patients additionally had
leukopenia. This may be due to mutations in
the dengue virus or changing serotypes giving
rise to a new mutant virus every epidemic as
was found in Thailand[5,6]. However, since we
were unable to do virus isolation, serotype
virulence and degree of primary/secondary
infection, we were not able to confirm the
mutations in the dengue virus or the changing
serotypes.

Though a majority of the patients presented
with DHF/DSS, 17.6% had dengue fever and
11.8% had dengue hepatitis. Since this was a
hospital-based study, it does not reflect the
burden of the community infection of dengue
that may just have no symptoms or
undifferentiated fever. Thus, we had higher
number of patients with DSS and DHF rather
than the ones with undifferentiated fever. The
community infection of DF is characterized by
the �iceberg� or �pyramid� phenomenon. At the
base most of the cases are symptomless,
followed in increasing rarity by DHF and DSS.
Thus, one can postulate from the study that
since most of our patients had DHF and DSS,

and being the tip of the iceberg, the base
formed by undifferentiated fever may be very
high, and thus the endemicity of dengue in
the community would be quite high.

Fever was seen in 100% of patients
infected though it was found that patients with
milder disease (DF and dengue hepatitis) had
longer duration of fever as compared to patients
with severe dengue (DHF and DSS) who had
shorter duration of fever, suggestive of the fact
that secondary infection may lead to a more
fulminant course due to antibody-dependent
enhancement and that repeat infection may
be more dangerous. With this increasing
endemicity of dengue and rise in the
prevalence of dengue in children[7], it is only a
matter of time that dengue will become a major
public health problem in Mumbai.

The most statistically significant
abnormalities seen in DSS were markedly
elevated PTT (62.6 ± 27.9 sec), leukopenia,
elevated SGOT (in 92.9%) and longer recovery
time (Mean = 9.8 days). We found that age
made no difference in patients with DHF or
DSS. This may suggest that more coagulopathy
and haematological abnormalities may
characterize the epidemic of 2004 and that
patients with DSS take more time for recovery.
Though the case-fatality rate for DSS fell from
16.6% in 2003 to 7.1% in 2004, the patient
who died had refractory shock. This suggests
that early diagnosis, strict monitoring and
prompt supportive management reduces the
mortality rate in dengue.
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